In this report a 65-year-old man is presented who developed a benign tracheo-neo-esophageal fistula 1 month after esophageal resection due to confined leakage of the cervical anastomosis. After unsuccessful conservative treatment, the fistula was partly excised via a cervical approach and a T-drain was inserted in the esophagus, thus creating a new fistula to the skin. Over a period of 8 weeks, the long mediastinal fistula track obliterated, and after removal of the T-drain the (neo-)esophagocutaneous fistula closed rapidly.
Introduction
Benign tracheo-neo-esophageal fistulas are a rare but serious complication after esophageal resection. Although the clinical presentation varies, they are frequently lifethreatening [1] . Despite various possible treatment strategies described in the literature (i.e. conservative, endoscopic, and operation), treatment of such fistulas remains a challenge [2] [3] [4] .
We present a patient who developed a fistula between the cervical anastomosis and the left main-stem bronchus due to anastomotic leakage after esophagectomy for a carcinoma. Different causes, clinical features and treatment options of this severe complication will be discussed.
Case Report
A 65-year-old man presented with a 4-month history of dysphagia, odynophagia and considerable weight loss. Endoscopy showed an irregularity in the cardia infiltrating into the distal esophagus, which was suspicious for a malignancy. On biopsies, the pathological diagnosis of a moderately differentiated adenocarcinoma could be established. Endosonography showed invasion of the tumor into the serosa, and multiple enlarged lymph nodes near the celiac trunk (uT3N1Mx). Additional preoperative analysis did not show distant metastases.
After four courses of neoadjuvant chemotherapy (epirubicin, cisplatin and continuous infusion of 5-fluorouracil), the patient underwent transhiatal esophagectomy and gastric tube reconstruction with a right-sided cervical anastomosis. Histological examination of the resection specimen did not show invasive tumor except for some submucosal tumor embolisms. None of the in size decreased lymph nodes were tumor-positive. A radical resection (R0) had been achieved. After 1 week a routine oral contrast study did not show leakage of the cervical anastomosis and oral feeding was resumed. However, 10 days later the patient developed fever and difficulties with swallowing. Anastomotic leakage to the mediastinum was now seen on a repeated oral contrast study. With conservative treatment (i.e. nil per mouth, jejunostomy feeding and antibiotics) the leakage closed, but another 3 weeks later a long fistula between the cervical anastomosis and the left main-stem bronchus had developed ( fig. 1 ). At bronchoscopy a 2-to 3-mm defect on the dorsal side of the left main-stem bronchus was seen, just below the tracheal bifurcation. Gastroscopy showed a vital gastric tube with incomplete healing of the cervical anastomosis at the left lateral side ( fig. 2 ).
With conservative treatment the patient deteriorated and another 10 days later, it was decided that surgical intervention was inevitable. The patient was transferred to the Academic Medical Center. Via a left-sided cervical incision, the anastomotic defect was identified. The fistula was partly excised and a T-drain was inserted into the esophagus, in order to create a new fistula to the skin, leaving the long, mediastinal track to the left bronchus to obliterate ( fig. 3a, b) . A second silastic drain was placed in the mediastinal cavity to guarantee sufficient drainage.
Step by step this last drain was withdrawn from the cavity. After 2 months the fistula to the left main bronchus and the mediastinal cavity had closed completely. After removal of the T-drain, the (neo-)esophago-cutaneous fistula closed rapidly.
Four months later, the patient is now capable of sufficient oral intake without swallowing difficulties.
Discussion
A patient is presented with a benign tracheo-neoesophageal fistula 1 month after esophageal resection, which is a rare complication of this operation. In a consecutive series of 383 patients who underwent subtotal esophagectomy with a cervical anastomosis, only 1 patient (0.3%) developed such a fistula in our institution [4] .
In the presented patient a fistula developed due to leakage of the cervical anastomosis with mediastinal abscess formation and secondary fistulization to the trachea, which is probably the most important cause of this complication [5] . Although the development of this complication might be related to preoperative chemotherapy, numbers are still too small to confirm a supposed correlation [4, 5] .
Other common causes of fistulization are devascularization of the major airways after a transthoracic resection with extensive dissection in the upper mediastinum [5, 6] , or a direct traumatic injury to the trachea, especially after blunt transhiatal resection [7] . The nature of the signs and symptoms varies and is predominantly determined by the site and size of these fistulas. The most common symptoms are mild cough associated with oral intake and weight loss, but patients can also present with more severe recurrent bronchopneumonia and even a life-threatening mediastinitis [1, 8] .
Early diagnosis is important and often not too difficult. Radiological examination with oral contrast can usually confirm the diagnosis when a fistula is suspected, although often a false positive bronchogram is seen after aspiration of contrast during the investigation (e.g. due to recurrent nerve paresis). Additionally, this may be combined with upper gastrointestinal endoscopy and bronchoscopy to characterize the fistula more precisely.
There is still considerable diversity of opinion regarding the optimal treatment of this lesion [2] [3] [4] , which is at least partly due to the fact that it is a rare event. In the literature, an operative approach is mostly advocated, but in patients with only mild symptoms, a conservative treatment regimen (i.e. nil per mouth, artificial enteral feeding, with or without antimicrobial agents) may be considered [2] .
Endoscopic obliteration is another option, especially in patients with mild symptoms and a long fistula track. With fibrin glue or hemoclips, permanent closure of the fistula can be achieved, but this technique may require several attempts and is predominantly described in children with a tracheo-esophageal fistula after surgery for esophageal atresia [9] .
When conservative treatment fails or symptoms are more severe, a surgical intervention is necessary. A direct approach with closure of the tracheal and esophageal defects is preferred. Additionally, vital tissue (e.g. a muscle flap) can be applied to the defect to fill the dead space and prevent recurrent fistulization [10] . However, this technique is often complicated in patients who underwent recent esophagectomy and puts the neo-esophagus at risk of increased damage.
We describe a novel technique of a local cervical approach, which is specifically suitable for patients with a long fistula track. It prevents a (re-)thoracotomy and saves the neo-esophagus. Partial excision of the fistula track and adequate external drainage of a cervico-mediastinal cavity are essential. A cervical T-tube into the (neo-)esopha-gus induces re-routing of the fistula from the major airways to the skin. The created cutaneous salivary fistula will rapidly close after removal of the T-drain.
However, if the gastric tube cannot be preserved (e.g. because of partial necrosis), continuity of the gastrointestinal tract can be restored during the same operation with a colonic interposition [11, 12] . Under these circumstances, the colon segment is preferably placed in a prevertebral position to reinforce the posterior wall of the trachea, but if a distal remnant of the gastric tube is left in situ, a combination of a distal retrosternal and proximal prevertebral colonic interposition can be created [4] .
Especially in patients with severe mediastinitis, it can be necessary to create a temporary esophagostomy with reconstruction of the gastrointestinal tract at a later stage. When the septic focus has been effectively eliminated, the fistula has closed, and the patient has recovered, an extra-anatomic (i.e. retrosternal or subcutaneous) colonic interposition can be created thus avoiding a redo operation in the previously inflamed prevertebral compartment [4] .
A benign tracheo-neo-esophageal fistula following esophagectomy is a rare but serious and challenging complication. It is predominantly the site, size and underlying cause in combination with the severity of symptoms which should determine the treatment strategy. Conservative treatment can be justified, but in patients with a persisting fistula track or in the presence of severe symptoms, surgical intervention, with a tailored approach, is inevitable. With an individualized treatment, this potentially life-threatening condition can be managed successfully.
